pattern in this disease seems to be necessary before an interpretation is attempted.
Data obtained in our Department (Salteri, Cirla, and Fasoli, 1960) in patients with acute exacerbations of rheumatoid arthritis corresponding to the picture of the "aggravation syndrome" that often develops after prolonged steroid treatment (Villa, Ballabio, and Sala, 1953; Ballabio and Grampa, 1960) , may contribute to the characterization of the protein pattern of this disease.
Material and Methods
Fifteen patients with the clinical picture of rheumatoid arthritis according to current criteria have been studied: eleven showed the usual signs of the disease in its fully developed form and four presented the symptoms of the "aggravation syndrome". However, in two cases in this group another peak was present, close to the descending branch of the 7S peak, that corresponded to an S value of 9-12 and to a concentration of 0 3-0 5 g. per cent. (Fig. 2, opposite) . This component is not evident with this technique (or is present only in trivial amounts) in the rest of the sera of the group, and in the conditions involving hyperglobulinaemia that have been studied so far, with the exception of some cases of plasmocytoma.
(B) Rheumatoid Arthritis with "Aggravation Syndrome" (Fig. 1 ) The four cases in this group show a lower level of the 4 5S fraction than the preceding series, and no clear-cut differences exist with regard to the 7S and 1 9S components. All show relatively large amounts of the 9-12S fraction (0 2-0 5 g. per cent.), and three also have a 22S component of 0 1-0 15 g. per cent. (Fig. 3, opposite) .
In three cases the analysis was repeated 1 to 4 months later, after a period of treatment with high doses of ACTH and with prednisone at a lower dose level than before admission. Two patients experienced a marked clinical improvement and, at the same time, showed an amelioration of the protein pattern an increase of the 4 5S fraction and a decrease of the 7S and 9-12S fractions; the 22S component did not change to a significant degree. The third patient did not improve either clinically or with regard to the serum protein picture (Table) . fraction in patients with typical rheumatoid arthritis and in all cases of our series with the "aggravation syndrome". A fraction with similar sedimentation characteristics has been observed in trace amounts by Wallenius, Trautman, Kunkel, and Franklin (1957) in their ultracentrifugal studies of the electrophoretic components of normal human serum; it was seen that both the alpha2 and beta globulins contained a small amount of material with an S value of 12. Christian (1959) has presented data suggesting that cold precipitates from rheumatoid arthritic sera may contain a component with an S value between 7 and 19. Our data show that the level of the 9-12S component may be related to the severity of the rheumatoid arthritis symptoms, particularly in cases with the "aggravation syndrome".
In three of our cases a 22S fraction was present; our data are not sufficient to rule out a possible relation between the level of this fraction and that of the 9-12S component; however, they suggest that this is not the case, though both changes are often present at the same time.
It is noteworthy, on the whole, that rheumatoid arthritis is associated with serum protein changes that are rarely, if ever, present in other related or unrelated conditions; the presence in plasmocytoma or macroglobulinaemia of fractions having a sedimentation constant of the same order of magnitude as that of the two above-mentioned components observed in rheumatoid arthritis (9-12S and 22S) does not imply the chemical and/or biological identity of the fractions showing the same S values.
The tendency of rheumatoid arthritic patients to build up protein components that differ in sedimentation rate (and therefore in molecular weight) from the normal may indicate either a derangement of serum protein synthesis or the interaction of normal protein with other substances or with one another so that a larger particle is formed. Some data suggest that the latter mechanism is possibly the one responsible.
No data are available on the origin of the 9-12S component of rheumatoid arthritis; the possibility that it may derive from the interaction of normal components cannot be ruled out. The fact that a fraction with similar characteristics has been shown to be present, in minimal amount, in normal sera would suggest that it is related to this normal component. Obviously new evidence is necessary to clarify this question.
ANNALS OF THE RHEUMATIC DISEASES
Summary Ultracentrifugal analysis of serum proteins was performed in fifteen patients with rheumatoid arthritis. In eleven cases the disease had a typical course, and in four who had been treated with long-term steroid therapy the clinical picture of the so-called "aggravation syndrome" was present. In the former group the serum protein pattern showed a moderate rise of the 7S fraction as the most constant abnormality; in two cases a peak in the 9-12S region was observed. In the latter group (those with the "aggravation syndrome") a consistent diminution of the 4 5S fraction was recorded in addition to the rise of the 7S fraction. The 9-12S peak was evident in all cases, of the "aggravation syndrome" and in three of them a 22S component was also present.
The amelioration of the clinical picture was associated with a rise of the 4-5S fraction and a diminution of the 7S and 9-12S components.
The possible meaning of these findings for the pathological physiology of rheumatoid arthritis is tentatively discussed.
Observations sur l'image ultracentrifuge des protkines du serum dans l'arthrite rhumatismale R1usuMf On analysa par centrifugation les proteines seriques de 15 malades atteints d'arthrite rhumatismale. Dans 11 cas la maladie presentait une evolution typique, mais chez 4 malades, traits pendant un temps prolonged par des steroides, il y avait un tableau clinique nomme "syndrome d'aggravation". Dans le premier groupe on nota une elevation moderee de la fraction 7S comme la plus constant anomalie; dans deux cas on observa un sommet dans la region 9-12S. Dans le deuxieme groupe (celui avec la "syndrome d'aggravation") il y eut une diminution reguliere de la fraction 4 -5S, en meme temps qu'une augmentation de la fraction 7S. Le sommet 9-12S fut evident dans tous les cas de "syndrome d'aggravation" et dans trois d'entre eux il y eut aussi un composant 22S.
Une amelioration du tableau clinique fut associee a une elevation de la fraction 4 5S et une baisse des composants 7S et 9-12S.
On discute tentativement la possible importance de ces donnees dans la physiopathologie de l'arthrite rhumatismale.
Observaciones sobre el proteinograma s~rico por ultracentifugacion en la artritis reumatoide SUMARIO Se realize un analisis por ultracentrifugaci6n de las proteinas sericas de 15 enfermos con artritis reumatoide. En once casos la enfermedad presentaba un curso tipico, y en cuatro enfermos, tratados durante un largo tiempo con esteroides, estaba presente un cuadro clinico del liamado "sindrome de agravaci6n". En el primer grupo se not6 una moderada elevaci6n de la fracci6n 7S como la anormalidad mas constant; en dos casos se observe una cima en la zona 9-12S. En el segundo grupo (aquel con "sindrome de agravaci6n") se present una coherente disminuci6n de la fracci6n 4 5S, al mismo tiempo que la elevaci6n de la fracci6n 7S. La cima 9-12S fue evidente en todos los casos con "sindrome de agravaci6n" y en tres de ellos un components 22S estuvo presente tambien.
La mejoria del cuadro clinico se vi6 asociada con una elevaci6n de la fracci6n 4 5S y una disminuci6n de los componentes 7S y 9-12S.
Se discute tentativamente el posible significado de estos hallazgos en la fisiopatologia de la artritis reumatoide.
